vide some considerations for the occupational health nurse in chemical exposure evaluation and intervention.
BUILDING AN INTERDISCIPLINARY TEAM
Chemical exposure situations require input from a number of different disciplines. An important first step is to organize and work together with an interdisciplinary team. Using the knowledge and experience of the team as well as the occupational health nurse's own perspectives will result in accurate exposure assessments and effective interventions. The team does not have to be limited to coworkers; often the occupational health nurse is only a phone call away from persons with a variety of experiences and expertise.
Members of the team might include medical librarians, industrial hygienists, engineers, safety officers, local, state, or federal officials, primary care providers, poison control center employees, hazardous materials (HAZMAT) technicians, firefighters, toxicologists, and chemists. Additionally, manufacturers of chemical substances have resource persons one can contact through phone numbers listed on the Material Safety Data Sheets (MSDS).
Emergency assessment and interventions is not the focus of this article. In emergency chemical exposure situations, rescue and response activities are usually performed by specially trained emergency personnel, one of whom may be an occupational health nurse. Protective measures and caution should be followed in any active chemical exposure scenario. Occupational health nurses who do not have the special training required for these situations can provide emergency first aid and assistance in a decontaminated area as needed and closely follow the lead of the designated HAZMAT technicians responding to the situation. There are some federal publications on health care management in chemical emergencies (see ATSDR , 1992b,c; ATSDR, 1993c) .
Nonemergency worker concerns about toxic substances are a more frequent chemical exposure scenario for the occupational health nurse. In the nonemergency or postemergency setting, identifying the team players is an ongoing proce ss that expands and narrows depending on the type and extent of the chemical exposure. In many instances the occupational health nurse will begin the assessment and start to build the team simultaneously.
HISTORY ASSESSMENT
Taking a thorough chemical exposure history is critical in determining the nursing diagnosis and intervention. The following factors are part of the history assessment of a chemical exposure situation. • Determine the specific location of the chemical exposure and the boundaries or size of the contaminated area. Question if others were exposed or are at risk for exposure. Determine the sour ce and status of the exposure, i.e ., whether the chemical hazard is from an ongoing industrial activity or work process that may need to be discontinued or from an accidental spill that has already occurred. • Identify the name(s ) and correct spelling of involved chemicals. Some chemicals are known by many names, and completely JUNE 1994, VOL. 42, NO.6 Toxic substances can enter the body through skin contact, inhalation, ingestion, and injection. Vehicles, such as cigarettes, food, and water, that help transfer the chemical into the body also should be considered. The vapor pulled through a cigarette can burn and change the chemical components of the chemical vapor as it is being inhaled. Food and water extensively contaminated with a toxic substance can have priority public health implications because of the potential numbers of persons that could be exposed. • Contact time and frequency of the exposure are two important factors in helping to determine amount of exposure. It is important to determine the length of time-minutes, hours, daysthe exposure lasted and the frequency of exposure-once only, once a week, every day.
Many federal and s t a t e health regulations or advisories relating to chemicals factor in contact time. For instance, the Occupational Safety and Health Administration (OSHA) and the National Institute for Occupational Safety and H ealth (NIOSH) base regulation or advisory values on a length of time, such as an 8 hour work day/40 hour work week, for toxic substances that are inhaled. The Agency for Toxic Substances and Disease Registry (ATSDR) and the Environmental Protection Agency (EPA) base advisories or regulations on exposures for a 24 hour day, lasting from under 2 weeks to more than a year for toxic substances that are inhaled or ingested. • Try to determine the highest dose or amount of the chemical to which the worker has been exposed. This information often will be difficult to quantify unless industrial monitoring records are available. In some cases postexposure environmental sampling can help estimate possible exposure dose scenarios.
Check the toxicity of the substance and know what dose is needed for a health response to occur. Look up possible federal and state regulatory levels or advisories for the toxic substance in question. Know how rapidly the substance acts and remember that exposure to carcinogens may have a delayed effect on the worker's health. • Recognize the possible health effects that can result from the exposure. Workers may be convinced they have contracted a specific medical condition from a chemical to which they have been exposed. Occupational health nurses can counsel and educate workers if they know the medical conditions associated with exposures to the particular chemical of concern. Remember that not everyone exposed to a chemical hazard will experience health effects. Resources include
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ART I C L E the Hazardous Substance Data Bank, a computer database available through the National Library of Medicine, as well as written resources (see Bresnitz, 1985; LaDou, 1990; Levy, 1988; Rom, 1992; Rosenstock, 1986; Travers, 1986 ).
• Assess the occupational history of the worker, including job tasks, names of chemicals worked with, description of how the chemical is used, protective equipment recommended, and protective equipment actually used by the worker. Sometimes, and for various reasons, workers do not use protective equipment that is recommended or provided.
• Obtain a thorough health history. Evaluate health factors that may place the worker at higher risk for adverse health effects from chemical exposures. A history of chronic health effects that affect a person's absorption, metabolism, and excretion of chemicals is important to consider. For example, a person with a compromised liver may be affected at lower doses than healthy individuals exposed to the same dose. Inhalation of toxic dusts may be life threatening in persons with chronic obstructive pulmonary disease.
• Inquire about cultural beliefs (e.g., the use of folk medicines containing toxic substances), language barriers, and personal habits (hygiene). A good understanding of cultural beliefs and personal habits as well as language barriers will help the occupational health nurse determine intervention needs and strategies.
• Consider hobbies involving toxic chemicals that can compound exposures. The industrial lead welder who is remodeling a home with lead based paint may be exposed to levels of lead at work below OSHA standards, but could be exposed to unsafe levels when home and work exposures are combined.
• Assess who is aware of the exposure and who needs to know about it. Identify persons who may need to be notified inside and outside the workplace. Also, consider where and from whom information or assistance can be obtained in implementing interventions that affect groups of individuals, cost money, or affect work practices. Resources are available for guidance in taking an environmental exposure history (see ATSDR, 1993a,b; ATSDR, 1992a) .
PHYSICAL EXAMINATION
While performing the examination of the worker concerned about hazardous substance exposure, the occupational health nurse should consider the following.
• Know how the substance enters the body (inhalation, ingestion, or dermal routes). Understand how it is metabolized (into more or less toxic substances). Know how it is distributed, that is, whether the chemical is stored by the body in fat, bone, or breast milk. Understand how the substance leaves the body, i.e., in urine, feces, or exhaled breath.
• Assess the status of target systems the chemical is known to affect. If the chemical is an the chemical(s) and/or routes of exposure • or the worker expresses disbelief about information provided (lack of confidence in resource). All three scenarios result in a need for clients to seek validation either through visits to the occupational health nurse or other health care providers and/ or a need to obtain detailed information on the substance.
As the on site health care professional familiar with the health nurse's assessment category and the worker's beliefs about the chemical exposure may conflict. This conflict needs to be recognized by the nurse and dealt with in a constructive manner.
Many times this conflict arises when: • potential health effects from chemical exposures are unknown or unclear • the worker needs to be educated about the health effects of unknown substance, perform a general systematic as sessment, focusing on appropriate entry routes (dermal, inhalation, ingestion) and worker concerns. • Refer the following categories of workers for appropriate follow up : individuals experiencing health effects believed to be related to the chemical exposure; persons who are more at risk for experiencing complications related to a pre-existing health condition, e.g., one affecting lungs, liver, kidneys; women who are pregnant or lactating, so that the condition of the fetus and quality of breast milk can be checked; persons who have been exposed to carcinogens, so that the incident may be documented on their medical record and they may be counseled for appropriate periodic health screening; and concerned, anxious workers, in a confirmed or questionable chemical exposure scenario, so they may validate their health status.
NURSING DIAGNOSIS IN
HAZARDOUS SUBSTANCE EXPOSURE CONCERNS
There are two parts to nursing diagnosis in toxic substance exposure. Considerations for the diagnosis process are illustrated in the Figure. First determine whether an exposure pathway exists. Next, determine whether there are any health effects and whether those health effects may be related to the exposure. The Figure illustrates this process in a matrix fashion.
What workers believe about their exposure needs to be factored into the asses sment. Sometimes the occupational chemical exposure scenario, one of the occupational health nurse's most critical interventions may be to actively communicate with other health care providers, managers, safety officials, and coworkers as well as to the worker. Facilitating a good communication web will strengthen the occupational health nurse's information base and that of others and help to cut down on inconsistent, inaccurate, confusing messages about the exposure scenario.
After the worker's exposure to the hazardous substance and related health effects have been assessed (par t one of the nurse's diagnosis), part two then identifies worker needs to target for intervention (illustrated in the triangle in the Figure) .
NURSING INTERVENTION: PRIMARY, SECONDARY, AND TERTIARY
Nursing interventions are the action plans for carrying out the needs identified in the nursing diagnosis. Concepts of primary, secondary, and tertiary prevention first described by Leavell (1965) apply to nursing interventions in chemical exposures.
Primary Intervention
Primary intervention is preventive in focus . Nursing interventions are preventive and generally occur before an exposure takes place. Primary intervention also focuses on intervening to relieve fears and anxiety about toxic substances in nonexposure situations.
The nurse targets workers who have been exposed to toxic
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• Establishing lines of communication with others as needed inside and outside the workplace to prevent and prepare for possible exposure scenarios.
• Educating the worker about chemicalts ) of concern, providing information on the substance(s), possible routes of exposure, and emphasizing exposure prevention measures.
Secondary Intervention
Secondary intervention generally occurs once an exposure pathway to a worker has been identified. The nurse focuses on protecting the worker from further exposure or preventing repeated exposure. Secondary intervention also focuses on recognizing and reducing adverse health effects.
The nurse targets those persons who have been exposed to a hazardous substance and who mayor may not be experiencing adverse health effects, including those workers who could in the future be at risk for developing delayed health effects.
Examples of secondary intervention measures include: • Establish lines of communication. Contact family, supervisors, safety managers, and union as appropriate; assess current or needed involvement by local, state, and federal health officials.
• Refer workers (a ppr opr ia t e cases) to a primary care provider (preferably skilled in chemical exposure assessment) for testing and treatment (see #3 under physical examination). • Intervene to change the environment to prevent or reduce the exposure. Limit health effects through proper handling of cases involving disease/injury. Identify problems in work practices or industrial processes that place workers or the public at risk for exposure.
• Educate the worker about the hazardous substance(s). Provide information on the substanceis ), including the most likely route into the body, dose considerations, environmental pathways, substance toxicity, and known health effects that may result from exposure. Provide information on potential delayed health effects and reinforce the importance of periodic health screening for those effects. Reassure and reinforce that not everyone exposed to chemicals will experience ill health effects (explain concepts of dose and time ). • Enforce public/occupational health recommendations. Provide information on off limit areas in the work, home, and community environments. Assess effectiveness of risk communication strategies, i.e., warning signs . If public/occupational health guidelines are not followed, assess and intervene.
Tertiary Intervention
Tertiary intervention generally occurs after the exposure has been discontinued and the worker experiences long term adverse health effects. Interventions are rehabilitative or protective.
Tertiary intervention is targeted to those workers who have experienced an exposure that has resulted in or exacerbated a long term or chronic health condition.
Examples of tertiary intervention measures include: • Establish ongoing lines of communication with the client's family, supervisors, and primary care providers. • Intervene to support rehabilitative or protective activities. Provide counseling and referral for psychological trauma. Periodically assess client capabilities and revise the care plan as needed.
• Provide information on health effects, control measures, and contraindications. • Enforce ongoing public/occupational health actions and guidelines. Provide information on off limit areas and public health guidelines, especially if clean up efforts are long term. If necessary, evaluate the worker's reasons for not adhering to public health recommendations and intervene. JUNE 1994, VOL. 42, NO.6 CE ART I C L E These considerations for exposure assessment and interventions can also apply to persons exposed to toxic substances outside the workplace. The occupational health nurse's skills and knowledge are valuable resources for public health professionals and others unfamiliar with toxic substance exposures. Material contained in this article is in the public domain and may be reproduced, fully or partially, without permission of the federal government. Source credit is requested but not required.
